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Ahs t ra c t 

In a recent paper entitled "The Millmaii 1: f fcc t  i r t  Ccsiurii 
Bean1 Atoinic Freqt ie t icy Stariclards" (blui igal l ,  A.G.: 
?$letrologia 12, I 5  1 ( 1  976)) ;I systematic 1'1-cqucitcy shift 
v:as observed a n c l  explained i n  ternis or the  .\lilliiian 
effect. The purpose of this note  is to srigzcst t l i a t  a11 
alternative explanation he sottglit for the observed Icsttlts. 

I n  a recent paper enti t led "The h l i l l ~ ~ i a n  1:ffect i i i  

Cesium 13eaii i Atomic Freqiiciicy Stanilarils [ I  1 , ;I sys- 
ti'niatic frequency shift w;is observed ai id  explaiiied 
in ternis o f  the hlilltiiaii effect 13-1 . 71ic pii r~iose of  this 
note is to suggest t1i:it a n  a l t e r n a t i ~ e  explanat ion hc  
sought for t h e  observed results. 

The essential fca:ities of the  Mil ln ia r i  effect  ivcic 
first explained as ;I rebult of hlilliitaii's tiiensurciiietits on 
nuclear nionieiits in ;I tiiolecular beam app;ir;ittis 121 . 
For these ~iicasttreiiieiits. :I nuclear spin niagiictic 
monient is a l l owec l  to precess iii ;in cxtet-nally ;ipplicd 
( d i b  ra ted) static mag t ic  t  i c  fie Id . An osc i  1 I ;it i  ti i! (s t :I tiel- 
itig \vave) niiigiietic field is a lso applied a n c l  it the trc- 
qt ic i i cy  is properly adjiisted the spin i i i ideripes a t r a i l -  

sition (spin "flip") a d  tliirs chaiigcs i i iagnctic qtiaii tu~li  
stiite. Tlic oscillating tielcl c ~ i i  be thotiflit o f  ;IS coiii- 

prised o f  t h e  st in1 of two oppositely rotatilie magnetic 
fields: it' high e i ioug l i  resolutioii is olit:iiiiccl.* only o i i e  
o f  tlic'se rotating c~oiiipoiients is rcspot i~ible  for tlic 
tmtisitioii. 'The relevant frcqucnc!* is t l t t ' l i  tlic arigulai- 
freqiieiicy o f  tltis c o i i i l i o i i e i i t  relative to tlic laboratoty 
static ningnetic fielcl. 

The Milluiari ctfect  co~i ics  a b o t ~ t  i f  t l i c  cutiiIioiicIit 
O F  the  oscillatiiig i i i ag i i e t i c  fielit wl i i c l t  is l ict pciit1ictiI:it- 

10 the st;ttic field changes dirt'ctioti aloiig t h e  le~iy.tlt 01' 
tlic iiiolcc.uliir (atoniic') tjc:iiii. For  iliis c;ise. tlic oscillatiiig 
ficlii can a y i n  Iw rcsol\ed i i i t o  two oppositely i-otatiiig 
i O l l l ! ~ O l l C I 1  ts: l i o \ \c \c l - .  til? :IIlgdar l~ req~ le l l cy  01' tile rclc- 
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bc resolved i i i t o  ;I co i i ipo i i c i i t  aloi ig  t l i c  z axis and ;I 
coi i ipoi ic i i t  i i i  tlic x-y plaiic. Oiily 111s z c o i i i p o ~ i c ~ i t  01' 
the rf ficld is iiiiport:iiit; ~ l i c  rl '  licltl co i i ipo i i c i i t  i i i  tl ic 
x-y plaiic caiiiiot coii tr ibutc to &4f = 0 tr;irisitioiis 1.3 I . 
T1icrcli)rc if  tlic relative oriciitatioii ol ' s ta t ic  arid rt' t'icld 
cliaiigcs. tlic a i i ip l i tu t l c  of tlic z co i i i po i i cn t  m i y  cliaiigc 
bu t  this aiiiplitiitlc i i iocli i l ; i t ion sliotild no t  cause a frc- 
queiicy pulliiig [ 7 I . 

I t  is iiiiportarit to s t a t e  that t h e  p l i ase  o f  tlicz co in -  
poiiciit of the r f  I'icld is always the same a s  t l i c  p l i m  o f  

theni as I I a h i i  scenis to assi i i i i c  141. Froiii tlic above 
considerations.  there appears to be i i o  basis for  tlic type 
of frcqucncy shift assuiiiccl, i n  particular,  there sliotild be 
no Milliiian cffczt  f o r  AM = 0 hyper-I'iiic triiisitioiis. 

Otlicr condi t ioi ic  coulcl Icacl to tlic t ypc  of effect 
reported i n  1 1  1 : Iiowc'vcr i t  is tli I'ficult to spcculotc oii 

tlic exac t  cause‘ 01' wcli ;in cfl.cct w i t l i o t i t  illore co i i ip lc te  
knowdetlgc of  ezpcriiiicntal c1et:iils. Sc '~c i - thc Icss .  i t  clocs 

the t o t a l  r t '  ficld. I t  docs  no t  llcpclld 011 the allglc bctwce11 

seci i i  iiiiplarisililc to t i s  tIi:i~ [ l ie iiicasrircrl sliift arises 1'10111 

tlic ct'ti.ct iliscwssctl I)y hlilliii;iii. 
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